Objective: This prospective study examined the defecation enhancement effects in post-lumbar laminectomy patients who received Thai traditional medicine of abdominal massage (TTMAM) in combination with standard nursing care, compared with patients receiving only standard nursing care. Methods: This prospective, randomized, controlled trial was conducted at Siriraj Hospital between 2011 and 2015. Eighty-eight patients with spinal stenosis scheduled for lumbar laminectomy with or without fusion were enrolled. The patients were randomly assigned to two groups: the first group underwent standard nursing care combined with TTMAM (the TTMAM group), and the second group underwent standard nursing care (the non-TTMAM group). The clinical outcomes regarding the first defecation within 3 days after surgery, abdominal distension, and patient satisfaction with defecation care were evaluated. Results: When comparing the first defecation within 3 days after surgery, no significant differences were found in the number of patients between the two groups. The number of the patients who had their first defecation within 3 days after surgery was higher in the TTMAM group (46.5%) than the non-TTMAM group (27.3%). There was significantly less abdominal distension on the third day after surgery in the TTMAM group than in the non-TTMAM group. Moreover, the mean score of patient satisfaction of the TTMAM group was higher than that of the non-TTMAM group. Conclusion: Thai traditional medicine of abdominal massage tends to help defecation in post-lumbar laminectomy patients as it relieves abdominal distension and increases satisfaction with defecation care. Therefore, the use of TTMAM with other bowel care methods could provide additional benefit for lumbar laminectomy patients.
INTRODUCTION
Lumbar laminectomy is a surgical procedure to enlarge the spinal canal and relieve pressure on the spinal cord or nerve roots caused by spinal stenosis. 1 Constipation is a common problem for many people recovering from back surgery. 2, 3 Phataranavic et al. suggested that 9% of
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postoperative orthopedic patients have constipation. 4 Even though constipation is not life-threatening, the absence of any treatment may cause discomfort, abdominal distention, abdominal pain, and the loss of appetite, with the possibility of fever, vomiting, and delirium.
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The use of the common constipation treatments (stool softeners, laxatives, and enemas) sometimes leads to harmful side-effects like abdominal distention, nausea, fluid and electrolyte loss, and defecation-reflex loss, particularly with patients with chronic diseases. 8 There have been studies on constipation prevention programs that have utilized high fiber foods and the drinking of water. 9, 10 However, such programs require careful administration in the case of elderly patients with heart, lung, or kidney diseases in order to avoid water and electrolyte imbalances. 11 The use of complementary approaches like abdominal massage to relieve constipation has been suggested since the 19 th century. 12 Several studies on patients with spinal injuries found that abdominal massage reduced the colonic transit time and abdominal distention, increased the frequency of defecation, and improved continence. 13, 14, 15 The Center of Applied Thai Traditional Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University has much experience with the administration of a range of traditional healing approaches. The Thai traditional medicine of abdominal massage (TTMAM) is one of the treatments which is normally administered to patients with constipation, most of whom had improved defecation as a result. However, to our knowledge, there is no data or research available relating to the effects of TTMAM on defecation in post lumbar laminectomy patients. The present study was designed to examine the effects of TTMAM in post lumbar laminectomy patients in terms of defecation.
MATERIALS AND METHODS
This single-center, prospective, randomized, controlled trial was conducted during the 2011 to 2015 study period. The Siriraj Institutional Review Board (SIRB), Faculty of Medicine Siriraj Hospital, Mahidol University, approved the study protocol (Si. 095/2011). The enrolled subjects were spinal stenosis patients who were scheduled to undergo a decompressive laminectomy with or without fusion. Patients were excluded if they had any of the following conditions: abdominal aortic aneurysm; aortic dissection; palpable pulsatile intraabdominal mass; previous abdominal surgery; preexisting medical diseases which could interfere with defecation, such as hypothyroidism, delirium, and stroke; or the need to be placed in the ICU post-operatively.
Patients were randomized into two groups (44 patients per group) using simple randomization. The control group (non-TTMAM) consisted of patients who received standard nursing care only. The intervention group (the TTMAM group) was comprised of patients who were provided with the TTMAM in addition to standard nursing care. After being provided with verbal and written information regarding the procedure, 88 patients were accepted to participate in this study. Written informed consent was obtained from all 88 participants.
Postoperatively, the non-TTMAM group received standard nursing care. This consisted of a deep breathing exercise every 4 hours, and at least 100 times per day; turning the patients every 2 hours; an ankle pumping exercise at least 100 times per day; and the drinking of at least 1,000 cc of water per day.
By comparison, the TTMAM group received standard nursing care combined with the TTMAM on Days 1 to 3 postoperatively; twenty minutes of the TTMAM was performed two hours after dinner. The TTMAM was conducted by certified, applied-Thai traditional medicine therapists from the Center of Applied Thai Traditional Medicine, Faculty of Medicine Siriraj Hospital. The TTMAM maneuver is described in Fig 1 .
The clinical outcomes that were evaluated comprised the first defecation within 3 days after surgery and the abdominal symptoms after surgery. The latter were assessed daily using the abdominal distention evaluation form (modified from Wattanawetch 16 ); belching, flatus excretion, the perception of fullness, bowel sounds, and increases in abdominal girth were examined. Patient satisfaction was evaluated by the level of satisfaction with defecation care, which was determined by questionnaires administered on the fourth day after surgery.
Statistical analysis
All statistical analyses were performed using SPSS Statistics for Windows, version 18. A chi-square test was used to compare the number of participants in the two groups who first defecated within 3 days after surgery, and the degree of abdominal distention experienced by the experimental and control groups. An independent t-test was used to compare the level of satisfaction with the defecation care reported by patients in the two groups. A p-value of 0.05 or less was considered statistically significant.
RESULTS
The forty-four patients in the TTMAM group consisted of thirty females and fourteen males, with an average age of 62.8 years. The forty-four patients in the non-TTMAM group, comprised of thirty-five females and nine males, had an average age of 63.8 years. The demographic data are shown in Table 1 . All patients completed the study protocol. There were no statistically significant differences between the two groups, and no complications were found in either group.
When comparing the number of patients with a first defecation within 3 days after surgery, no significant differences were found in the figures for the two groups. However, the number was higher for the TTMAM group (n = 20, 46.5%) than for the non-TTMAM group (n = 12, 27.3%; p = 0.063).
On the other hand, there was a significant difference between the intervention and control groups in terms of the degree of abdominal distention and abdominal discomfort on the third day after surgery (Table 2 ). In addition, there was a statistically significant difference in the mean scores for satisfaction with the defecation care reported by the patients in the two groups (Table 3) . 
DISCUSSION
This study found that constipation, defined as a first defecation later than 3 days after surgery, is a common problem among lumbar laminectomy patients (72.7% in the standard nursing care, or non-TTMAM, group). Pain after surgery encourages patients to remain in bed after surgery, which causes the sympathetic nervous system to become dominant. In turn, this inhibits the bowel functions, slows bowel movements, affects digestion, causes poor absorption, and promotes abdominal distention and constipation. 6 Moreover, pain after surgery is often treated with opioids, such as morphine, thereby reducing the patient's bowel movements. 3 The results of the present study on the number of defecations within the first 3 days after surgery found that there was no statistically significant difference between the group that received the TTMAM and the group that received standard bowel care. Even though previous studies have reported that the use of the TTMAM has enhanced defecation, most of those studies were done on spinal injury patients who had chronic constipation. 13, 14 On the other hand, the patients in the present study were in a different situation because of their recent spinal surgery; they had limited mobility and acute pain, which led to an acute change in the habit of constipation rather than to the chronic constipation reported in the aforementioned studies that had enrolled chronic spinal cord injury patients.
With regard to abdominal distention on the third day after surgery, the present study demonstrated that the group that had received TTMAM had less severe abdominal distention than the group that had only been treated with standard nursing care, with statistical significance. This finding is in line with a study on the effects of abdominal massage on the gastrointestinal function in patients with spinal injuries 13 ; it found that abdominal massage improved bowel movements, reduced the colonic transit time, and reduced abdominal distention, as massaging increases pressure in the abdomen. Massaging also stimulates the somato-autonomic reflexes, which in turn reduce the colonic transit time.
14 Furthermore, abdominal massage stimulates the parasympathetic system, which is responsible for the stomach and the intestinal functions, thereby reducing abdominal distention. 17 The analysis of the level of patient satisfaction with defecation care revealed that the group receiving the TTMAM were more satisfied than the group given standard nursing care, with statistical significance. An earlier study of the effects of Swedish abdominal massage on constipation found that patients felt satisfied and safe while the massage was being given. 18 Another study on the effects of the TTMAM together with a soap rectal suppository on spinal injury patients determined that none rejected the massage, they felt relaxed during the abdominal massage, and there were no feelings of distention or discomfort. 15 After the TTMAM, those subjects were able to pass flatus for longer durations, had less abdominal distention and no nausea, and were able to defecate more easily. These findings can be explained by the fact that abdominal massage is a type of touch that is meaningful and stimulates a profound feeling. Massage inhibits the hypothalamic function, which works with the autonomic system to stimulate the secretion of norepinephrine and acetylcholine in the sympathetic and parasympathetic systems. Norepinephrine has a positive effect on a person's mood. In addition, massage reduces the function of the sympathetic system and stimulates the parasympathetic system, which causes relaxation. 18, 19 The limitations of this study are related to uncontrollable factors, such as the amount of high-fiber food eaten, the degree of patient mobility, and the level of stress arising from the surgery. Bowel movements and abdominal pressure were not measured. Moreover, the volume and consistency of the feces were not evaluated.
